INTRODUCTION
Adolescence has been defined by the World Health Organization as the period of life spanning the ages between 10 to19 years. 1 This is the formative period of life when the maximum amount of physical, psychological, and behavioral changes take place. This is a vulnerable period in the human life cycle for the development of nutritional anemia. 2 Anemia has a negative effect on cognitive performance in adolescents. 3 Compared to the vast amount of work done in pregnant mothers and young children, there are relatively few published studies in India evaluating deficiencies of Iron, Vitamin B12 and Folate in adolescents having nutritional anemia and its association with severity of anemia. 3 The pre-pregnancy nutritional status of young girls is important as it impacts on the course and the outcome of their pregnancy. Hence, the health of adolescent girls demands special attention. 5 Adolescent girls are at a high risk for anaemia and malnutrition. Inadequate nutrition during adolescence can have serious consequences throughout the reproductive years of life and beyond. Very often, in India, girls get married and pregnant even before the growth period is over, thus doubling the risk for anaemia. 5 During this period, iron requirements increase dramatically as a result of the expansion of the total blood volume, the increase in lean body mass and the onset of menses in young females. 6 The overall iron requirements increase from a preadolescent level of ∼0.7-0.9 mg Fe/d to as much as 2.2 mg Fe/d or perhaps more in heavily menstruating young women. These increased requirements are associated with the timing and size of the growth spurt as well as sexual maturation and the onset of menses.6 Regular nutritional education sessions should be carried out to increase awareness in adolescent girls regarding anemia. 7 This study was conducted to highlight the problem of anemia in adolescent girls and to study sociodemographic factors related to anemia.
METHODS
300 girls between 12-16 years of age were screened for anaemia by Sahli's haemoglobinometer. Girls were screened at Tip Top convent school, Nagpur. Tip Top Convent is a school situated in urban area of Nagpur. This was cross sectional study conducted in this school.
A survey was carried out by the investigators. After obtaining written informed consent from the Principal, information about the socio-demographic characteristics, education of parents was recorded in the proforma. This was followed by a clinical examination of the girls including height and weight. Socio-economic status (SES) was estimated according to a modified Kuppuswamy's scale. The total number of members in the family constituted the family size. For hemoglobin estimation, Sahli's hemoglobinometer was used. Hemoglobin estimation was done by Sahli's method using acid haematin method. Patients were classified into mild, moderate and severe anaemia. Patients with moderate and severe anaemia were further investigated to find the cause and type of anaemia.
Criteria for anemia is Hb< 12 gm%
The severity of anemia was graded as • Mild 10-11.9 g/dL • Moderate 7-9.9 g/dL • Severe <7 gm/dl
Statistical analysis
The statistical analysis was done using Chi-square test, Students t test, mean, standard error of proportion, etc. The help of a statistician was sought while analyzing the data.
RESULTS
Out of 300 girls, 270 girls were found to be anaemic. Thus, prevalence of anaemia was very high i.e. 90% in our study. Modified Kuppuswamy scale was used to assess the socioeconomic status of the family. A statistically significant association of anemia was found with the socio-economic status.
50% girls were from lower middle (III) class, 33.3% girls were from upper lower (IV) class while 16.6% girls were from upper middle (II) class. None of the subjects belonged to socio-economic strata I (upper) and V (lower). There was significant association of anaemia with socio-economic status. It was found that mean height and mean weight of subjects with anemia is less as compared with that of subjects without anemia; the difference was statistically significant. 
DISCUSSION
Anaemia is a long-standing problem in India with high prevalence of anaemia in adolescents. India has the world's highest prevalence of iron deficiency anaemia among women, and 70% of the adolescent girls being anaemic.
Prevalence of anaemia
In present study, 300 girls between 12-16 years of age were screened for anaemia. The overall prevalence of anemia was found to be 90% in the present study. Sanjeev Chaudhary and Vasant Dhage reported 35.1% prevalence in urban area of Nagpur, Maharashtra. 2 Biradkar S et al, found that the overall prevalence of anaemia was 41.1%. 5 Kulkarni M et al, found that out of 272 adolescent girls in the study population, 245 (90.1%) girls were found to be anemic. 7 35.1% prevalence is seen by CMS Rawat et al. 8 90.1% prevalence is found by Rajaratnam J et al in Tamil Nadu. 9 Tuteja GS et al, found 90.1% prevalence of anemia among adolescent girls from 16 districts of India. 10 Kotecha PV reported 75% prevalence of anaemia. 11 Anshu Sharma et al found that 61.9% of the subjects in the urban and 85.4% in the rural area were anemia. 12 Akramipour R et al, found that the prevalence of anemia (Hb<12 mg/dl) among adolescent school girls was 21·4%. 13 Creed-Kanashiro HM et al found that the prevalence is 35% in nonpregnant women of fertile age and 24.7% in adolescent girls in slums of periurban Lima. 14
Demographic factors
In the present study, a significant association of anemia was found with socio-economic status. A significant association of the prevalence of anemia with educational status of parents reflects better awareness among literate mothers, as well as better socio-economic conditions. None of the subjects had severe anemia. Biradkar S et al, found that out of the 840 adolescent girls, a majority (84.2%) belonged to the socio-economic class IV, whereas 11.5% of them belonged to class III and only 4.3% belonged to class V. None of the girls belonged to classes I and II. 5 The prevalence of anaemia among the girls who belonged to class III was 4.1%, whereas it was 43.1% in girls of class IV and 100% in girls of class V. 5 Kulkarni M et al found that most of the girls i.e. 228 (90.48%) belonged to the socioeconomic class III, IV, V (lower middle, upper lower and lower). 7 Kulkarni M et al found that adolescent girls with mother's occupation as service or business were less prevalent for anemia as compared to the girls with mothers as housewives or laborers. 7 In the present study, mean height and mean weight of subjects with anemia was significantly less than subjects without anemia, which suggests that anemia affects the overall growth of adolescents.
Grading of anaemia
In present study, out of 270 girls, 220 girls (73.3%) had mild anemia (Hb 10 to <12 gm%) while 50 girls (16.6%) had moderate anemia (Hb 7 to < 10 gm%). None of the subjects had severe anemia. So, majority of the girls were mildly anaemic. Bulliyy et al found 96.5% prevalence among non-school going adolescent girls in three districts of Orissa, of which, 45.2%, 46.9%, and 4.4% had mild, moderate, and severe anemia. 15 They found significant association between hemoglobin concentration and the educational level of girls, their parents' family income, and body mass index. 15 Deena Thomas et al found that 50.5% adolescents had mild anemia, 29% had moderate anemia while 20.5% had severe anemia. 3 According to NFHS-3 more than 39% adolescent girls (15-19 years) are mildly anaemic while 15% and 2% suffer from moderate and severe anaemia respectively. 16 Biradkar SS et al found that out of the 840 adolescent girls, 290 (34.6%) were mildly anaemic, 53 (6.3%) were moderately anaemic and 2 (0.2%) were severely anaemic. 5 Biradkar S et al, found that the prevalence of severe anaemia was 0.2%, that of moderate anaemia was 6.3% and that of mild anaemia was 33%. 5 Kulkarni M et al, found that majority of the girls (88.6%) were having mild to moderate anemia and only 1.5% girl were severely anemic. 7
Typing of anaemia
The majority of subjects with anemia in the present study, 56% had a microcytic hypochromic picture in the peripheral smear suggestive of iron deficiency anemia, while 36% subjects had a dimorphic picture. 6% had sickle cell trait and 2% had thalassemia minor. Deena Thomas et al found that 55% had normocytic anemia, 27.5% had microcytic, 8.5% had macrocytic, and 9% had dimorphic anemia. 3 Khanduri et al, found peak incidences of megaloblastic anemia in the age group of 10-30-yearold (48%) with female preponderance (71%) in India. 17
CONCLUSION
From our study, it is concluded that the overall prevalence of anemia among adolescent females was found to be 90%. It is seen that anemia affects the overall nutritional status of adolescent females. There is significant association of anemia with socio-economic status and parents' educational status. It was found that mean height and mean weight of subjects with anemia is less as compared with that of subjects without anemia; the difference was statistically significant. It was found that out of 270 girls, 220 girls (73.3%) had mild anemia (Hb 10 to <12 gm%) while 50 girls (16.6%) had moderate anemia (Hb 7 to <10 gm%). None of the subjects had severe anemia. So, majority of the girls were mildly anaemic. Majority (30) girls had iron deficiency anemia while 20 girls had dimorphic anemia.
Recommendations
The overall prevalence of anemia among adolescent suggests a need
• To develop strategies for intensive adult education.
•
To improve the socio-economic status of the population through poverty alleviation programmes. • This should be supported by programmes for the prevention of anemia among adolescent girls through nutrition education and anemia prophylaxis. • Prevention of worm infestation.
Screening of target groups for anaemia.
Referring anaemic girls to appropriate health facility.
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